Opiate modulation of monoamines in the chick forebrain: possible role in emotional regulation?
Numerous studies have shown that the opiate system is crucially involved in emotionally guided behavior. In the present study, we focussed on the medio-rostral neostriatum/hyperstriatum ventrale (MNH) of the chick forebrain. This avian prefrontal cortex analogue is critically involved in auditory filial imprinting, a well-characterized juvenile emotional learning event. The high density of mu-opiate receptors expressed in the MNH led to the hypothesis that mu-opiate receptor-mediated processes may modulate the glutamatergic, dopaminergic, and/or serotonergic neurotransmission within the MNH and thereby have a critical impact on filial imprinting. Using microdialysis and pharmaco-behavioral approaches in young chicks, we demonstrated that: the systemic application of the mu-opiate receptor antagonist naloxone (5, 50 mg/kg) significantly increased extracellular levels of 5-HIAA and HVA; the systemic application of the specific mu-opiate receptor agonist DAGO (5 mg/kg) increased the levels of HVA and taurine, an effect that was antagonized by simultaneously applied naloxone (5 mg/kg); the local application of DAGO (1 mM) had no effects on 5-HIAA, HVA, glutamate, and taurine, however, the effects of systemically injected naloxone (5 mg/kg) were abolished by simultaneously applied DAGO (1 mM); the systemic application of naloxone (5 mg/kg) increased distress behavior (measured as the duration of distress vocalization during separation from the peer group). These results are in line with our hypothesis that the mu-opiate receptor-mediated modulation of serotonergic and dopaminergic neurotransmission alters the emotional and motivational status of the animal and thereby may play a modulatory role during filial imprinting in the newborn animal.